This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHFFE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 

As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



(19) 



J 



mi 



(12) 



Europdisches Patentamt 
European Patent Office 
Office europ6en des brevets (1 1 ) EP 0 506 959 B1 

EUROPEAN PATENT SPECIFICATION 



(45) Date of publication and mention 
of the grant of the patent: 
06.09^000 Bulletin 2000/36 

(21) Application number: 90915189.6 

(22) Date of flDng: 22.10.1990 



(51) lnt.a7:G03F7/26. G03F7/34, 
G03F 7/004. C23F1/00. 
B24C 1/04 

(86) International application nurrtet: 
PCT/JP90/01360 

(87) International publication number: 

WO 92/07303 (30.04.1992 Gazette 1992/10) 



(54) METHOD OF ENGRAVING WITH IMAGE MASK AND PHOTOSENSITIVE LAMINATE FILM FOR 
SAID IMAGE MASK 

GRAVIERVERFAHREN MIT BILDMASKE UNO LICHTEMPFINDLICHER LAMINATFILM FOR 
BESAGTE BILDMASKE 

PROCEDE DE GRAVURE AVEC MASQUE A IMAGE. ET FILM STRATIFIE PHOTOSENSIBLE 
POUR LEOrr MASQUE 



(84) Designated Contracting States: 


(74) Representative: 


ATDEESFRGBIT 


BGhlIng, Gerhard, Dlpl.-Chem. et al 




PatentanwaltsbQro 


(43) Date of publication of application: 


Tiedtke-BOhling-Kinne & Partner 


07.10.1992 Bulletin 1992/41 


Bavariarlng 4 




80336 Munchen (DE) 


(73) Proprietor: 




AlCELLO CHEMICAL COMPANY LIMITED 


(56) References cited: 


Toyohashl-shi, Aichi-ken441-ll (JP) 


JP-A- 58 1 96 971 JP-A- 60 104 938 




JP-A< 60 1 04 939 US-A- 4 430 416 


(72) Inventors: 


US-A- 4 764 449 


• SUZUKI, Tsutomu, 




12-7, HIgashiiwata 1-chome 


• PATENT ABSTRACTS OF JAPAN vol. 010, no. 


Alchl440(JP) 


364 (P-524) 5 December 1986 & JP-A-61 160 748 


• SUZUKI, Ikuo, 


( ASAHI CHEM IND CO LTD ) 21 July 1986 


20, Aza Teramae 


• PATENT ABSTRACTS OF JAPAN vol. 007, no. 


IshlmaMhonmachl 


286 (P-244) 21 December 1 983 & JP-A-58 1 59 530 


Aichi 441-11 (JP) 


( NIPPON GOSEI KAGAKU KOGYO KK) 21 


September1983 



CQ 
o> 

lO 

o> 
o 

lO 

o 
a 

LU 



Note: Within nine months from the put>lication of the mention of the grant of the European patent, any person may give 
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in 
a written reasoned statement It shall not be deemed to have been filed until the opposition fee has been paid. (Art. 
99(1) European Patent Convention). 



Prlnnd by Xen» (UK) Business SaivloM 
2.16.7 (HRS)/3.6 



1 



EP0506 959B1 



2 



Description 

Technical Field 

[0001 ] The present Invention relates to a method for 
forming images by engraving through sand blasting or 
by etching with chemicals, for instance, solutions of 
etching agents through an image-carrying mask such 
as picture images, patterns or letters on the surface of 
materials to be processed such as glass, stone, pottery, 
metals, plastics, wooden materials and leather as well 
as a photo-sensitive laminate film for use in making 
such an image-can-ying mask. 

Backoround Art 

[0002] Conventionally known methods for process- 
ing the siffface of a material such as glass, a metal or a 
plastic by engraving images on the surface comprise 
the steps of first forming a resist layer, in the form of 
images, on the surface of a material to be processed 
and then subjecting the entire surface inclusive of the 
surface of the resist layer to sand blasting to thus 
engrave the surfece on which any image is not present 
and to thereby form the images thereon. When the 
material to be processed is glass, a treatment of the sur- 
face with hydrofluoric add can be substituted for the 
sand blasting treatment and thus desired images can be 
Ibrmed on the surface through engraving and/or etching 
of the surface portion on which any image is not 
present On the other hand, when the material to be 
processed is a copper plate, the surface can also be 
treated with an agueous solution of ferric chloride and 
thus the desired Images can be formed through engrav- 
ing and/or etching of the surface portion on which any 
image is not present. 

[00031 The formation of a resist layer can be per- 
formed according to a metiiod which comprises printing 
desired images on the surface of a material to be proc- 
essed with a resist ink according to the screen printing 
method to thus form a resist layer in the form of desired 
images. Atternativeiy. a resist layer can also be formed 
by likewise printing images on the suriace of a non- 
woven fabric of glass fibers according to tiie screen 
printing metiiod and tiien adhering the resulting non- 
woven fabric carrying the printed Images to the surface 
of a material to be processed. 
[0004] Moreover, there have been proposed a vari- 
ety of methods for preparing image-carrying masks 
using liqiid photo-sensitive resins. For Instance. Japa- 
nese Patent Publication for Opposition Purpose (here- 
under refen-ed to as "J.P. KOKOKU") No. Sho 46-35681 
discloses a method for producing an image carrying 
mask which comprises ttie steps of enclosing a prede- 
termined surface area of a material to be processed 
such as glass with a rubt>er frame, directiy pouring a 
photo-sensitive resin into the enclosed area, covering 
the area with a celfophane film, exposing the resin to 



light tiirough a negative film carrying pictures and/or 
patterns, peeling off the cellophane film and then devel- 
oping the imagewise exposed photo-sensitive resin to 
tfius form a resist layer candying the desired images. 

5 [0005] Japanese Patent Unexamined publication 
(hereunder referred to as "J.P KOKAP) No. Sho 53- 
99258 discloses a metiiod for producing an image-car- 
rying mask which comprises sandwiching a liquid 
photo-sensitive resin composition between two ti'ans- 

10 parent films to form a photo-sensitive resin composition 
between two transparent films to form a photo-sensitive 
layer, exposing ttie liquid photo-sensitive resin layer to 
light while coming the composition in close contact witti 
a photomask canrying desired pictures and/or patterns. 

15 peeling off the transparent film on the skfe of the photo- 
mask, removing the unexposed areas of the layer to 
thus give tiie desired image, adhering the resulting 
photo-sensitive resin layer on which the images are thus 
formed to ttie suriace of a material to be processed so 

20 tiiat ttie face of the fomner on ttie photomask side 
opposes to ttie surface of ttie material and peeling off 
the remaining transparent film. 
[0006] J.P KOKAI No. Sho 55-96270 discloses a 
mettiod which conprises ttie steps of putting a mokiing 

25 frame which also serves as a spacer on a support layer 
(for instance, a polyester film having a ttiickness of 
100|im) capable of being treated by sand-blasting, 
pouring a liquid photo-sensitive resin (100% modulus of 
ttie resin photo-hardened o 500 kg/cm^ ) into ttie area 

30 defined by ttie moMing frame, exposing ttie resin to light 
ttirough a fOm carrying pictures and/or patterns, devel- 
oping the exposed resin to thus give a mask carrying 
tiie Images which comprises photo-hardened photo- 
sensitive resin layer having ttirough holes conrespond- 

35 ing to ttie images, applying a rubber paste to ttie reverse 
^ce of the support and then adhering the resulting 
product to the surface of a material to be processed. In 
addition. J.P XDKAl No. Sho 60-104939 discloses a 
transfer material for forming a mask fa sand blasting 

40 which comprises a \e^er carrying a mask-pattern 
formed from a liquid photosensitive resin composition in 
which the molecular structure and the properties of its 
components are specified: a sut>strate layer for support- 
ing ttie layer canying ttie mask-pattern; and a support 

45 layer which Is placed between the layer carrying ttie 
mask-pattern and the sut)strate layer, which can be 
well-adhered to the layer carrying ttie mask-pattern but 
is capable of being peeled off from the substrate layer 
and which can be destroyed through sand t)lasting. In 

50 ttie washing away development of ttiese photo-sensitive 
resin compositions, it is needed to use an organic sol- 
vent such as acetone or benzene; an alkaline aqueous 
solution such as an aqueous sodium hydroxkie or 
sodium borate solution; an alcoholic solution of calcium 

55 chloride or an aqueous solution of a suriactant sudi as 
a neutral detergent as a developer. 
[0007] US-A-4 764 449 relates to a resist laminate 
for adherent application to the surface of an object 
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which Is to be partially etched. A water-soluble polymer 
and a photo-crosslinking agent for such a polymer, thus 
providing photo-aosslinkability. Is used in the form of a 
photo-sensitive laminate film for the etching method. 
The method for etching a material according to tNs doc- 
ument is practiced by means of two emt)odiments. In 
one embodiment a conplete unit comprising an object 
to be processed, an adhesive layer, a support mem- 
brane and a resist layer (which Is partially photo- 
crosslinked) is subjected to a water-dissolution step for 
removing the non-crosslinked portion of the resist layer 
The method then comprises a subsequent sand-blast- 
ing step for removing the support membrane and the 
adhesive layer under the dissolved portion, and finally 
an etching step for removing the remainder of the 
photo-crosslinked resist layer, meni)rane support and 
adhesive layer. In the other embodiment, after the 
photo-aosslinked resist layer portion Is formed on the 
support membrane, the resulting laminate film is 
adhered to the substrate to be processed by providing 
an adhesive layer between the resist layer and the sub- 
strate. 

[0008] The present invention has been completed 
under such circumstances and the object of the present 
Invention Is to provide a method for engraving or etching 
images with a mask carrying such images as well as a 
photo-sensitive laminate film fa use in making a mask 
can-ylng Images, which makes it possible to easily and 
precisely form fine precise images on a mask according 
to the photoprinting technique in the production of such 
a mask which is used when images are engraved or 
etched on the surface of a material to be processed 
such as glass, a metal or a plastic; which can be han- 
dled in the form of a film; which can easily be exposed 
to light and developed; which can be developed with a 
developer simply comprising water and whose handling 
is thus safe and economical; whose surface canying 
images obtained after development has strong adhe- 
sion and thus can be adhered to the surface of a mate- 
rial to be processed without using any adhesive to thus 
transfer Images to the material; whose substrate can 
easily be peeled off after fine pictures and/or patterns 
are transferred to the material to thus prevent the aber- 
ration of the position of an image; and which makes it 
possible to prevent the removal of fine portions of 
images during sand blasting to thus altow precise 
engraving and/or etcNng. 

Disclosure of the Invention 

[0009] The method for engraving and/or etching a 
material according to the present invention for achieving 
the foregoing object comprises the following steps (a) to 
(e): 

(a) a process for exposing, to light, a layer of a water- 
soluble resin composition of a photo-sensitive laminate 
film wtiich comprises a supporting sheet, an image 
mask-protection layer peelablly adhered to the support- 



ing sheet and a water-soluble resin composition layer 
having photocrosslinkability, wherein the water-solutMe 
resin composition comprises a water-soluble polymer 
having photocrosslinkable groups in the polymer mole- 

5 cule, to thus cause crosslinking of the exposed areas of 
the resin layer to thereby form a predetermined pattern 
on the resin layer; (b) a process for dissolving out the 
non-crosslinked portion on the layer of the water-soluble 
photo-sensitive resin composition by developing the 

io layer with water to thus fonm an image-carrying mask 
which is constituted from the crosslinked areas of the 
photo-sensitive resin composition remaining on the 
image mask-protection layer; (c) a process for adhering 
the photo-sensitive laminate film on which the images 

IS are formed to the surfece of a material to be processed 
by contact-bonding; (d) a process for peeling off the 
supporting sheet from the photo-sensitive laminate film; 
and (e) a process for engraving and/or etching the 
material to be processed through the image-carrying 

20 mask adhered to the material, while the Image mask- 
protection layer is removed. According to the foregoing 
processes, fine and precise Images can be easily and 
precisely formed on a material to be processed through 
the photo-duplicating method. In addition, exposure and 

2s development processings are very simple since the 
photo-sensitive material is in the form of a film. Moreo- 
ver, the devetopment processing is safe and economical 
since it is performed with a developer simply comprising 
water. The surface of the image-carrying mask obtained 

30 after development exhibits strong adhesion and con^e- 
spondingly the mask can be adhered to the material to 
be processed without using any adhesive. Further, the 
supporting sheet can easily be peeled off because of a 
presence of the image mask-protection layer after fine 

55 pictures and^or patterns are transferred to the material 
to thus prevent the aberration of the position of images 
and the removal of fine portions of the images can be 
prevented during sand t)!asting. Thus, the precise 
engraving and/or etching of a desired patterns and/or 

40 pictures can be performed. 

[001 0] The present Invention also provides a photo- 
sensitive laminate for uses in making an image-carrying 
mask comprising a supporting sheet, an image mask- 
protection layer peelably adhered to the supporting 

45 sheet and a layer of a water-soluble resin compositfon 
having photocrosslinkability applied onto the image 
mask-protection layer, wherein the water-soluble resin 
composition comprises a water-soluble polymer having 
photocrosslinkable groups in the polymer molecule, to 

so thus cause aosslinking of the exposed area of the resin 
layer to thereby form a predetermined pattern on the 
resin layer, and wherein the photocrosslinked resin layer 
of the image-carrying mask is capable of being contact- 
bonded to the surface of a material to be processed. 

55 [0011] In the m^od of the present invention, the 
treatment with water in the process (b) is preferably per- 
formed by previously immersing the photo-sensitive 
laminate film which has been exposed to light through a 
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pattern to swell the non-crosslinked portion on the layer 
of the water-soluble resin composition and then wash- 
ing with water. Thus, the non-crosslinked portion on the 
layer of the water-sdutiie resin composition can be 
completely be removed and hence dear images can be 
obtained. 

[0012] In the process (c). the photo-sensitive lami- 
nate film is preferably adhered to a material to be proc- 
essed while applying a pressure or heating the same. 
Alternatively, the process (c) can be performed by 
applying, to the layer of the crosslinked water-soluble 
resin composition, an aqueous solution of sodium peri- 
odate. lithium chk)ride. lithium bromide, lithium nitrate, 
caldum chloride or ammonium thiocyanate to swell or 
solubilize the layer and then adhering the photo-sensi- 
tive laminate film to the material to be processed under 
pressure. 

[001 3] The process (e) for engraving or etching the 
material to be processed is preferably performed 
according to engraving or etching through sand blast. 
Likewise, the process (e) may be performed according 
to tiie engraving or etching with a chemical. 
[0014] The photo-sensitive laminate film used in the 
metiiod for engraving or etching a material to be proc- 
essed comprises a supporting sheet, an image mask- 
protection layer peelablly adhered to tiie supporting 
sheet and a layer of a water-sduble resin composition 
having phtocrosslinkability. The water-soluble resin 
composition having photocrossllnkability may be a com- 
position comprising a water-soliiale polymer having a 
photocrosslinkable groups in tiie molecule selected 
from polyvinyl alcohol which is subjected to modification 
witii acetal to introduce stilbazolium groups therein and 
polyvinyl alcohd to which N-metiiyk>lacrylamide is 
added. The layer of the water-soluble resin composition 
having photoaosslinkability preferably has a ttiickness 
ranging from 0.03 to 2mm. H the tiiickness d the layer is 
limited to tiie range defined above, tiie image-mask 
obtained after devdopment of the layer exhibits suffi- 
cient resistance to tiie sand blasting or etching witti a 
chenrtical during tiie process for engraving or etching the 
material to be processed. The image mask-protection 
layer d the photo-sensitive laminate film for making an 
image-canying mask is preferably prepared from a 
member sdected firom the group consisting of polyvinyl 
alcohd. pdyvinyl alcohd derivatives, polyvinyl butyral, 
etiiyl cellulose, cellulose acetate and cellulose nitrate. 
Moreover, tiie image mask-protection layer is made 
from a material different from that for tiie supporting 
sheet and may be obtained from a member sdected 
from the group consisting d pdyvinyl chloride, pdysty- 
rene and polyamide. If the material for forming the 
image mask-protection layer is limited to these specific 
ones, tiie image mask-protedion layer is weakly 
adhered to the SMPporting sheet during the develop- 
ment processing and can easily be peeled off there- 
from, while it is relatively sti-ongly adhered to tiie layer of 
the water-soluble resin composition, i. e.. to tiie image- 



carrying mask. The thickness of the image mask-pro- 
tection layer preferat>ly ranges from 1 to 30^ m. This is 
because, if the ttiickness thereof falls witiiin the range 
ddined above, the image-carrying mask can be sup- 
5 ported by tiie layer without causing any breakage and 
tiie mask can easily be removed during the process for 
engraving and/or etching tiie material to be processed 
witiiout any difficulty. 

10 Brief Description of Drawinos 

[00151 

Rg. 1 is a aoss-sectional view of the photo-sensi- 
15 tive laminate film for imagenrnasks according to tiie 
present invention; and Figs. 2 to 10 are diagrams 
for illustrating, in order, tiie metiiod for engraving 
and/a etching witii the aid of an image-carrying 
mask according to the present invention. 

20 

Description of Preferred Enfeodiments 

[0016] The preferred embodiments of the present 
invention will hereunder be explained in more detail, but 
25 the present invention Is not restricted to tiiese specifk; 
embodiments at all. 

[0017] Rg. 1 shows the constouction of tiie photo- 
sensitive laminate film for an image-carrying mask used 
in the method for engraving and/a etching a material 
30 with the used of such an Image-can-ying mask accord- 
ing to the present invention. In tiie photo-sensitive lami- 
nate film 10 for an image-carrying mask, an Image 
mask-protection layer 12 is adhered to a supporting 
sheet 1 1 obtained from a pdyester film having a thick- 
35 ness of 75^ m. The Image mask-protection layer 12 
comprises a layer of ettiyl cellulose having a thickness 
of about 5 |i m formed according to a coating technique. 
A layer 13 of a water-sduble resin composition having 
photocrossllnkability having a thickness of 80^ m Is 
40 fbnned on the Image mask-protection layer 1 2. the layer 
13 being formed by coating a solution containing pdyvi- 
nyl ateohd. an etiiylene/vinyl acetate copolymer resin, a 
diazo resin, a water-dispersibie pigment and a non-ionic 
surfactant i.e.. pdyoxyettiylene laurytphenyl ether and 
45 tiien drying tiie coated layer. 

[0018] The method for engraving and/or etching a 
material witii an image-carrying mask according to the 
present invention can be practiced witii the aid d the 
photo-sensitive laminate film 10 for making an image- 
so carrying mask In accordance witii the processes as 
shown in the attached Rgs. 2 to 10. As is shown In 
Rg.2. an original positive film 15 carrying fine pictures 
and patterns comes in close contact with tiie surface of 
tiie water-soluble resin composition-layer 13 of the 
55 photo-sensitive laminate film 10 and is irradiated witii 
light 1 6 from a metal halkie lanp. Then, as shown in Rg. 
3. tiie original positive film 15 Is peded off from tiie 
photo-sensitive laminate film 10. If the exposed photo- 
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sensitive laminate film 10 is immersed in water 17. the 
exposed portion thereof 13a is not swollen since it is 
crosslinked. buii non-crosslinked unexposed portion 13b 
gets swollen and is soluble In water as shown in Fig. 4. 
As shown in f^g. 5. if water 1 9 is sprayed with a spraying 
device 1 8 to wash away the unexposed portion, only the 
exposed portion 13a remains as an image^rrying 
mask and the laminate film is thus developed. The 
resulting product is hot-air dried to give an image-carry- 
ing mask 13a on tiie image mask-protection layer 12 
which is put on the supporting sheet 1 1 . 
[0019] As is shown in Fig. 6, the image-canying 
mask 13a which is still supported by the supporting 
sheet 11 and the Image mask-protection layer 12 is 
adhered and contact-bonded to a glass plate 20 while 
heating with an iron 21. Then, as shown in Fig. 7, the 
supporting sheet 1 1 is peeled off from tiie image mask- 
protectkDH layer 12. Further, as shown in Fig. 8, the 
glass plate is engraved or etched by blasting abrasive 
particles 23 through the image mask-protection layer 12 
using a sand blasting machine 22. Thus, the portion of 
the glass plate 20 to which the image-carrying mask 
13a Is adhered is not engraved and/or etched, while on 
the portion of the glass plate to which the Image-carry- 
ing mask 13a is not adhered or whteh Is covered with 
only the image mask-protection layer 12 Is engraved 
and/or etched, the image mask- protection layer 12 is 
completely renrK)ved and the surface of the glass plate 
20 is engraved and etched as shown in Fig.9. After the 
completion of the sand blasting operation, the remain- 
ing abrasive 23 and the image-candying mask 13a are 
washed out so that the glass plate 20 on which the 
image is engraved or etched is completed as shown in 
Fig. 10. 

[0020] The following variations can be made to the 

foregoing embodiment 

[0021] As the supporting sheet 11, tiiere may be 
used, for instance, a polypropylene film, a polyethylene 
film, a polystyrene film, a polyvinyl chtorlde film, a poly- 
cart)onate film, synthetic paper or paper coated with a 
synthetic resin in addition to ttie polyester fBm used in 
the embodiment Moreover, the tiiickness of the sup- 
porting sheet 1 1 may be acfusted within the range of 
from 50 to 500 fim. 

[0022] In the foregoing embodiment, the layer 13 of 
the water-soluble resin composition used has a thick- 
ness of 80 ^m. However, tiie tiiickness tiiereof may be 
varied between 0.03 to 2 mm and it is tfius prefwed to 
properly control the thickness thereof depending on the 
depth to be engraved and/or etched so ttiat the image- 
carrying mask obtained after development shows 
proper resistance to sand blasting or chemicals. If the 
depth to be engraved is great the thickness thereof 
shouki be adjusted within the range of from 0.1 to 2mm 
so as to witiistand the processing over a long time 
period, while if the deptii to be engraved is small, it is 
sufficient to adjust tiie thickness to 30 to 80 lani 
[0023] In the foregoing embodiment, the exposure 



process shown in Fig. 2 is performed by inradiating witti 
tiie light 16 from a metal halkie lamp, but it is also pos- 
sible to use other light sources which emit actinic rays 
having a wave length ranging from 300 to 500 nm such 
5 as an arc lamp, a xenon lamp or a high pressure mer- 
cury lamp. 

[0024] The development processing as shown in 
Fig. 5 is carried out by spraying water 19 using a spray- 
ing machine 18. but it is also effective to lightly rub tiie 

10 surface witii a bmsh or a sponge simultaneously witii 
such a spraying operation to wash out the non-exposed 
portion and to tiius develop the laminate film. 
[0025] In the process shown in Fig. 8, ttie engraving 
or etching process is performed by blasting tiie abrasive 

IS particles 23 with the aid of tiie sandblasting machine 22, 
but tiie etching witii a chemical is likewise effective. 
Examples of chemicals used in the engraving or etching 
freatment are an aqueous solution of hydrofluoric acid 
when tiie materials to be processed are glass and 

so stones, an aqueous solution off ferric chloride when the 
materials are copper and copper alloys, and aqueous 
solutions of hydrochloric acid and sulfuric add when 
tiiey are otiier metals. 

[0026] The present invention will hereunder be 
25 explained in more detail with reference to the following 
specific example. 

Example 1. 

30 [0027] There was dissolved, in water, a stilbazo- 
lium-added polyvinyl alcohol which was prepared by 
subjecting, to a reaction with acetal. polyvinyl alcohol 
having an average degree of polymerization of 1,700 
and degree of saponification of 88 mole % (available 

35 from Shin Etsu Chemical Ca. Ltd. under tiie trade name 
of PA-18) to add 1.4 mole % of N-mettiyl- r-(p-fomiylsti- 
lyl)-pyridinium metiiosulfate to ttius give a solution hav- 
ing a concentration of 15% by weight. 15 parts by 
weight of an acrylate oligomer (available from Toagosei 

40 Chemical Industry Ud. under the trade name of Aronix 
M-8030). 15 parts by weight of pentaeryttiritol triacr- 
ylate and 3 parts by weight of 2-chlorothioxanthone 
(available from Nippon Kayaku Ca, Ltd. under the ti-ade 
name of Kayacure CTX) were added to and dispersed in 

45 the foregoing solution. 55 parts by weight of a 50% by 
weight polyvinyl acetate emulsion and 0.2 part by 
weight of a water-dispersible purple pigment were 
added to and mixed with ttie resulting dispersion to thus 
prepare a mixed solution of a photo-sensitive resin com- 

50 position. This mixed solution of tiie photo-sensitive resin 
composition was applied onto the surface of an image 
mask-protection layer applied to a supporting sheet 
similar to those used in Example 1 of EP-A-0 506 959 
and ttien dried to give a photo-sensitive laminate film 

55 canying a layer of tiie photo-sensitive resin composition 
having a thickness of 100 pm. 
[0028] The same procedures used in Example 1 of 
EP-A-0 506 959 were repeated to give an image-can-y- 
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ing mask using the photo-sensitive laminate film. There 
was not observed any separation between the support- 
I ing sheet and the image mask-protection layer and 

/ between the Image mask-protection layer and the layer 

of the photo-sensitive resin composition, i.e. , the image- 
carrying mask during the development processing. 
[0029] The image-can'ying mask thus obtained 
which had been still carried by the supporting sheet and 
the image mask-protection layer was adhered to a glass 
plate having a thickness of 8 mm on which a 1% aque- 
ous solution of sodium periodate was coated and sub- 
jected to contact bonding. Then the supporting sheet 
was peeled off from the image mask-protection layer. 
The supporting sheet was easily be separated from the 
image mask-protection layer, but the ac&iesion between 
the image mask-protection layer and tiie image-carrying 
mask was strong and. therefore, there was not 
observed any aberration of tiie relative position between 
the image-carrying mask and tine glass plate. 
[0030] A 50% by weight aqueous solution of 
hydrofluoric acid was applied onto the surface of the 
resulting assembly which comprised the glass plate, the 
image-canylng mask adhered to tiie glass plate and tiie 
Image mask-protectk)n layer on tiie image^anrying 
masK on the side of tiie image mask-protection layer. 
After about 2 minutes, tiie assembly was suffidentiy 
washed witti water to wash out tiie aqueous hydrof luaic 
add solution as well as tiie remaining image-carrying 
mask. The portk>n of the glass plate to which tiie Image- 
carrying mask had been adhered was not corroded witii 
the hydrofluoric add aqueous solution. On tiie otiier 
hand, the image mask-protection layer was approxi- 
mately easily be removed and the portion of the glass 
plate to which any image-candying mask had not been 
adhered , i.e.. that covered witii only the image mask- 
protection layer was corroded and dissolved out to a 
deptii of about 50 |x m. Thus, tiie fine picture and pat- 
terns of the original were faithfully etched on tiie glass 
plate. 

Industrial Aoolicabilitv 

[0031] According to tiie method for engraving 
and/or etching according to the present invention, fine 
and predse images can be engraved and/or etched on 
the surface of a material to be processed such as glass, 
metals and plastics. The photo-sensitive laminate film 
for making an image-carrying mask used in the engrav- 
ing and/or etching metiiod can be handled in the form of 
a film during preparing the image-carrying mask and 
thus tiie handling thereof during tiie exposure to light 
and the development is very simple. In addition, since 
the development tfiereof can be performed with a devel- 
oper simply comprising water, the film is safe and eco- 
nomical. The image-carrying mask obtained after 
development can be adhered to a material to be proc- 
essed without using any adhesive since the surface 
thereof has adherence and does not cause the abenra- 



tion of tiie position relative to tiie material to be proc- 
essed even if it carries fine pictijres and patterns 
because of a presence of the image mask-protection 
layer. Moreover, tiie image mask-protection layer serves 
5 to prevent the separation of fine portions of the image 
during tiie sand blasting operation and as a result, pre- 
dse engraving can be performed. 

Claims 

10 

1. A mettiod for engraving and/or etching a material 
comprising ttie following steps (a) to (e): 

(a) a process for exposing, to light (16). a 
IS water-soluble resin composition layer of a 

photo-sensitive laminate film (10) which com- 
prises a supporting sheet (1 1). an image mask- 
protection layer (12) peelably adhered to the 
supporting sheet and a layer of a water-soluble 

20 resin composition having photoaosslinkability 

(13), wherein tiie water-soluble resin conposi- 
tion comprises a water-soluble polymer having 
photocrosslinkable groups in tiie polymer mol- 
ecule, to thus cause crosslinking of tiie 

25 exposed area of the resin layer to thereby form 

a predetermined pattern on tiie resin layer; 

(b) a process for dissolving out tiie non- 
crosslinked portion (13b) on tiie layer of tiie 
water-soluble photo-sensitive resin conposi- 

30 tion by devek)ping tiie layer with water (1 7. 1 9) 

to tiius form an image-canying mask (13a) 
which is con^ituted from the aossllnked area 
of the photo-sensitive resin composition 
remaining on the image mask-protection layer; 

35 (c) a process for adhering tiie photo-sensitive 

laminate film on which the images are formed 
to tiie suriace of a material (20) to be proc- 
essed by contact-bonding; 

(d) a process for peeling off the supporting 
40 sheet (11) from the photo-sensitive laminate 

film, and 

(e) a process for engraving and/or etching the 
material (20) to be processed through tiie 
image-can'ying mask adhered to tiie material. 

45 while tiie image mask-protection layer is 

removed. 

2. The metiiod of daim 1 wherein the freatment witii 
water in the process (b) is performed by previously 

so immersing tiie photo-sensitive laminate film to swell 
tiie layer of tiie water-sotuble resin composition and 
then washing with water. 

3. The metiiod of claim 1 wherein tiie process (c). tiie 
55 photo-sensitive laminate film is adhered to a mate- 
rial to be processed while applying a pressure to 
tiie film and heating the same. 
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4. The method of claim 1 wherein the process (c) is 
performed by applying, to the layer of the water-sol- 
ut)le resin composition, an aqueous solution of at 
least one member selected from the group consist- 
ing of sodium periodate. lithium chloride, lithium 5 
bromide, lithium nitrate, calcium chloride and 
ammonium thiocyanate to swell or solubilize the 
crosslinked water-solut)le resin composition and 
then adhering the photo-sensitive laminate film to 
the material to be processed under pressure. 10 

5. The method of claim 1 wherein the process (e) is an 
engraving treatment by sand blasting. 

6. The method of claim 1 wherein the process (e) is an is 
engraving treatment with a chemical. 

7. The method of claim 1, wherein the vrater-soluble 
polymer having photocrosslinkable groups in the 
polymer molecule, as comprised in the water-solu- 20 
ble resin composition in process step (a), is a poly- 
vinyl alcohol which had been subjected to 
modification with acetal to introduce stilbazotium 
groups therein. 

25 

8. A photo-sensitive laminate film (1 0) for uses in mak- 
ing an image-carrying mask comprising a support- 
ing sheet (1 1), an image mask-protection layer (1 2) 
peelably adhered to the supporting sheet and a 
layer of a water-soluble resin composition having 30 
photocrosslinkability (13) applied onto the image 
maskisrotection layer (12). wherein the water-solu- 
ble resin composition comprises a water-soluble 
polymer having photocrosslinkable groups in the 
polymer molecule, to thus cause crosslinking of the 35 
exposed area of the resin layer to thereby form a 
predetermined pattern on the resin layer, and 
wherein the photocrosslinked resin layer of the 
image-carrying mask is capable of being contact- 
bonded to the surface of a material to be proc- <o 
essed. 

9. The photo-sensitive laminate film for use in making 
an image-carrying mask of daim 8 wherein the 
water-soluble resin composttton having photo- 45 
crosslinkability comprises a water-soluble polymer 
having a photo-aossllnkable group in the nrx)lecule 
selected from polyvinyl alcohol which is sut)jected 

to modification with acetal to introduce stilbazofium 
groups therein and polyvinyl alcohol to which N- so 
methylolacrylamlde is added. 

10. The photo-sensitive laminate film for use in making 
an image-carrying mask of daim 8 wherein the 
layer of the water-soluble resin composition having 55 
photo-crosslinkability has a thickness ranging from 
0.04 to 2 mm. 
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11. the photo-sensitive laminate film for use in making 
an image-carrying mask of claim 8 wherein the 
image mask-protection layer is prepared from a 
member selected from the group consisting of poly- 
vinyl alcohol, polyvinyl alcohol derivatives, polyvinyl 
butyral, ethyl cellulose, cellulose acetate and cellu- 
lose nitrate and the thickness of the image mask- 
protection layer ranges from 1 to 30 \im. 

12. The photo-sensitive laminate film for use in making 
an image-can'ying mask of claim 8 wherein the 
image mask-protection layer is prepared from a 
material different from that for the supporting sheet 

. and is obtained from a member selected from the 
group consisting of polyvinyl chloride, polystyrene 
and polyamide and the thickness of the image 
mask-protection layer ranges from 1 to 30 |im. 

PatentansprQche 

1. Verfahren zur Gravierung und/oder Atzung eines 
Materials, welches die folgenden Schritte (a) bis (e) 
umfasst: 

(a) einen Verfahrensschritt zur Belichtung mit 
Ucht (16) einer Schicht einer wasserlOslichen 
Harzzusammensetzung eines lichtempfindli- 
chen Laminatfilms (10). der eine Trdgerlage 
(1 1). eine auf der Trdgerlage abziehbar ange- 
heftete BikJmaskenschutzschicht (12) und eine 
Schicht einer wasserlOslichen Harzzusammen- 
setzung mit lJchtvernetzt)arkeit (13) umfasst, 
wobei die wasseriOsliche Harzzusammenset- 
zung ein wasserlOsliches Polymer mit lichtver- 
netzbaren Gruppen in dem PdymermolekQI 
umfasst, um so eine Vemetzung des belichte- 
ten Bereichs der Harzschicht zu bewirken. um 
dadurch ein vorbestimmtes Muster auf der 
Harzschicht zu bilden; 

(b) einen Verfahrensschritt zur HerauslOsung 
der nicht-vemetzten Telle (1 3b) auf der Schicht 
der wasserlOslichen, lichtempfindlichen Harz- 
zusammensetzung durch das Entwickeln der 
Schicht m'rt Wasser (1 7, 19). um so eine bikttra- 
gende Maske (13a) zu bilden, die aus den ver- 
netzten Bereichen der lichtempfindlichen 
Harzzusammensetzung, die auf der Bildmas- 
kenschutzschicht zurOckgeblieben sind. aufge- 
bautist; 

(c) einen Verfahrensschritt zur Anheftung des 
lichtempfindlichen Laminatfilms. auf dem die 
Abbilder gebikiet sind. auf die Oberfldche eines 
zu verarbeitenden Materials (20) durch Kbn- 
taMbinden; 

(d) einen Verfahrensschritt zur AblOsung der 
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zusammensetzung m'rt Lichtvernetzbarkeit (13). die 
auf der Bikjmaskenschutzschicht (12) aufgetragen 
ist umfasst, wobei die wasserlOsllche Harzzusam- 
mensetzung ein wasserlOsliches Polymer mit licht- 

5 vemetzbaren Gruppen in dem Polymermolekul 
umfasst. urn so eine Vernetzung des belichteten 
Bereichs der Harzschicht zu bewirken. urn dadurch 
ein vorbestimmtes Muster auf der Harzschicht zu 
bikien, und wobei die lichtvernetzte Harzschicht der 

10 bikltragenden Maske zur Kontaktbindung auf die 
Oberf lache eines zu verarbeitenden Materials fdhig 
ist. 

9. Uchtempfindlicher Laminatfilm fur die Venvendung 
15 zur Herstellung einer bikftragenden Maske nach 
Anspruch 8. wobei die wasserlOsliche Harzzusam- 
mensetzung mit UcfTtvernetzbarkeit ein wasserl6s- 
liches Polymer mit lichtvernetzbaren Gruppen in 
dem MolekOI umfasst. welches aus Polyvinylalkohol 
20 der einer Modif izierung nrtit Ac^al untenworfen wor- 
den ist. urn Stilbazoliumgruppen darin einzuf uhren. 
und Polyvinylalkohol, zu dem N-Methylolacrylamid 
zugegeben ist ausgewAhlt ist. 



Trdgerlage (11) von dem lk:htempftndrichen 
Laminatfilm. und 

(e) einen Verfahrensschritt zur Gravierung 
und/oder Atzung des zu verarbeitenden Materi- 
als (20) durch die auf dem Material angehef- 
tete bildtragende Maske hindurch. wdhrend die 
Bikimaskenschutzschtoht entfernt wird. 

2. Verfahren nach Anspruch 1 . wobei die Behandlung 
mit Wasser in dem Verfahrensschritt (b) durch vor- 
heriges Eintauchen des lichtempfindlichen Lami- 
natfilms. um die Schicht der wasserlOslichen 
Harzzusammensetzung aufzuquellea und nachfbl- 
gendem Waschen mit Wasser durchgef Qhrt wird. 

3. Verfahren nach Anspruch 1. wobei in dem Verfah- 
rensschritt (c) der lichtempfindliche Laminatfflm auf 
das zu verariDeitende Material angeheftet witd. 
wdhrend Druck auf den Rim ausgeObt wird und 
derselbe beheizt wird. 

4. Verfahren nach Anspruch 1 . wobei der Verfahrens- 
schritt (c) durchgefQhrt wird mittels: 

Auftragung einer wassrigen LOsung wenig- 
stens eines Elements, das aus der aus Natri- 
umperiodat LithiunKhlorid. Lithiumbromid. 
Lithiumnitrat. CalciumchlorM und Ammoni- 
umthiocyanat bestehenden Gruppe ausge- 
wdhit ist, auf die Schicht der wasserlOsiichen 
Harzzusammensetzung. um die vemetzte was- 
serlOsliche Harzzusammensetzung aufzuquel- 
ien Oder zu lOsen, und ddnach 
Anheftung des tichtenpfindlichen LamlnatfOms 
auf das zu verarbeitende Material unter Druck. 

5. Verfahren nach Anspruch 1 . wobei der Verfahrens- 
schritt (e) eine Gravierbehandlung durch Sand- 
strahlen ist. 



25 10. Uchtempfindlicher Laminatfilm fOr die Venn^endung 
zur Herstellung einer bikltragenden Maske nach 
Anspruch 8. wobei die Schicht der wasserlOslichen 
Harzzusammensetzung mit Lichtvernetzbarkeit 
eine im Bereich von 0.04 bis 2 mm liegende Dkto 

30 aufweist. 

11. Lichtenpfindlicher Laminatfilm fOr die Venvendung 
zur Herstellung einer bikltragenden Maske nach 
Anspruch 8, wobei die Bildmaskenschutzschicht 

35 aus einem Element hergestellt ist das aus der aus 
Polyvinylalkohol. PolyvinylalkohoWerivaten. Pdyvi- 
nylbutyral. Ethylcellulose. Cellutoseacetat und Cel- 
lulosenitrat bestehenden Gruppe ausgewahlt ist. 
und wobei die Dicke der Bildmaskenschutzschicht 

40 in einem Bereich von 1 bis 30 ^m liegt. 



6. Verfahren nach Anspruch 1. wobei der Verfahrens- 
schritt (e) eine Gravierbehandlung mit einer Cheml- 
kalieisL 

7. Veriahren nach Anspruch 1 , wobei das wasserlOsli- 
che Polymer mit lichtvemetzbaren Gruppen in dem 
Polymermolekul. wie es in der wasseriOslichen 
Harzzusammensetzung im Verfahrensschritt (a) 
umtosst ist ein Polyvinylalkohol ist der einer Modi- 
fizierung mit Acetat unterworfen worden ist. um 
darin Stilbazoliumgruppen einzufOhren. 

8. Uchtempfindlicher Laminatfilm (1 0) fur die Verwen- 
dung zur Herstellung einer bildtragenden Maske. 
die eine Trdgeriage (11), eine auf der Trdgerlage 
abziehbar angehefteten Bikjmaskenschutzschicht 
(12) und eine Schteht einer wasseriOslichen Harz- 



12. Uchtenpfindlicher Laminatfilm fOr die Venwendung 
zur Herstellung einer bikltragenden Maske nach 
Anspruch 8. wobei die Bildmaskenschutzschicht 

45 aus einem Material hergestellt ist, das unterscftied- 
lich zu dem der Trdgeriage ist und aus einem Ele- 
ment erhatten wird, das aus der aus 
Polyvinylchtorkl. Pdystyrol und Polyamkl bestehen- 
den Gruppe ausgewahit ist, und wobei die Dicke 

so der BiklmaskenschutzschiGht in einem Bereich von 
1 bis 30 irni liegt 

Revendicatlons 

65 1. Proc^6degravurem6caniqueet/ouchimk]ued*un 
mat6riau. oomprenant les 6tapes (a) a (e) ci-apr^s : 

(a) une 6tape pour exposer k la lumi^e (16) 
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une couche d'une composition de r6sine solu- 
ble dans I'eau dun film stratifi^ photosensible 
(10) qui comprend une feuiile support (1 1), une 
oouche protectrice de masque image (12), qui 
adh^e d*une manl^e pelable k la feullle sup- s 
port et une couche d'une composition de 
r^sine photor^ticulable soluble dans Teau (13). 
ou la composition de r^sine soluble dans I'eau 
comprend un polym^re soluble dans I'eau com- 
portant des groupes photor6ticu!ables dans la w 
molecule du polym6re. pour provoquer de ce 
fait une reticulation de la zone expos6e de la 
couche de r^sine. dans le but de former une 
configuration pr^6termin6e sur la couche de 
r^sine ; is 

(b) une 6tape pour 61iminer par dissolution la 
portion non-r6ticulte (13b) se trouvant sur la 
couche de la composition de r^lne photosen- 
sible soluble dans I'eau. par d^veloppement de 20 
la couche avec de I'eau (17, 19). pour former 

de ce fait un masque portant image (13a). qui 
est constitu6 de la zone r6ticul6e de la compo- 
sition de r^sine photosensible restant sur la 
couche de protection du masque image ; 25 

(c) une ^ape pour faire adherer k la surface 
d'un mat^riau (20) devant dtre traits par collage 
par contact le film stratifi6 photosensible sur 
lequel sont formdes les images ; 30 

(d) une etape pour enlever par pelage la feuiile 
support (11) du film stratifi^ photosensible : et 

(e) une ^tape pour graver par voie nfi^nique 3S 
et/ou chimkiiue le mat^au (20) devant &tre 
traits, k travers le masque portant image qui 
adh^e au mat^iau. tandis que fa couche de 
protection du masque image est enlev^e. 

40 

2. Proc^e selon la revendication 1. dans lequel ie 
traitement k I'eau dans i'6tape (b) est mis en oeuvre 
par immersion pr6alable du film stratifi^ photosen- 
sible pour provoquer le gonf lement de la couche de 

la composition de r6sine soluble dans I'eau. puis 45 
lavage k I'eau. 

3. Proc^e selon fa rev^ication 1 , dans lequel. dans 
r^ape (c). le film stratif 16 photosensible est mis k 
adherer k un mat6riau devant 6tre traits, tout en so 
appliquant une pression au film et en chauffant ce 
dernier. 

4. Proc^6 selon la revendication 1, dans lequel 
r^ape (c) est mise en oeuvre par application. k \a ss 
couche de la composition de r6sine soluble dans 
I'eau, d'une solution aqueuse d'au moins un com- 
post choisi dans I'ensemble oomprenant le perio- 



date de sodium, le chlorure de lithium, le bromure 
de lithium, le nitrate de lithium, le chlorure de cal- 
cium et le thiocyanate d'ammonium, pour faire gon- 
fler ou solubiliser la composition de r^ne r^ticul^e 
soluble dans I'eau. ce aprks quoi on colle sous 
pression le film stratifi6 photosensible au mat^rfau 
devant ^re traits. 

5. Precede selon fa revendication 1, dans lequel 
retape (e) est un traitement de gravure m^canique 
par sablage. 

6. Proc6d6 selon la revendication 1, dans lequel 
retape (e) est un traitement de gravure utilisant un 
produit chimique. 

7. Proc^e selon la revendication 1. dans lequel le 
polym^e soluble dans I'eau comportant des grou- 
pes photor^ticulables dans la moi^ule du poly- 
m^re. en tant qu'il est compris dans fa composition 
de r^ine soluble dans I'eau de I'^tape (a), est un 
poly(alcool vinylique) qui a kik soumis k une modi- 
fication par un aortal pour y introduire des groupes 
stilbazolium. 

8. Film stratifi6 photosensible (10). pour utilisations 
lors de la fabrication d'un masque portant Image, 
comprenant une feuiile support (1 1). une couche 
(12) de protection du masque image, qui adhere 
d'une manl^re pelable k la feuiile support, et une 
couche d'une composition de r^sine r^iculable 
soluble dans I'eau (13), appliqu^e sur la couche de 
protection du masque image (12), oC) fa composi- 
tion de r6sine soluble dans I'eau comprend un poly- 
m^re soluble dans I'eau comportant des groupes 
photor^ticulables dans fa mol^ule du polym^re. 
pour provoquer de ce fait une reticulation de la zone 

* expos^e de fa oouche de r^sine, et ainsi former une 
configuration pr^determinee sur la couche de 
r^sine, et ou fa couche de r^sine photor6ticul6e du 
masque portant image est k mkme d'etre coliee par 
contact k la surface du materiau k traiter 

9. Rim stratifie photosensible. pour utilisation dans fa 
fabrication d'un masque portant infiage selon la 
revendication 8, dans lequel la composition de 
resine reticulable soluble dans Teau comprend un 
polymere soluble dans I'eau ayant un groupe photo- 
reticulable dans sa molecule, choisi parmi un 
poly(alcool vinylique) qui est soumis k une modifi- 
cation par un ac§tal pour y introduire des groupes 
stilbazolium et un poly(alcool vinylique) auquel est 
ajoute un N-methylolacrylamide. 

10. Film stratifie photosensible, pour utilisation dans la 
fabrication d'un masque portant image selon la 
revendication 8. dans lequel la oouche de la com- 
position de r6sine reticulaUe soluble dans I'eau a 
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une ^isseur de 0.04 k 2 mm. 

11. Film stratifid photosensible. pour utilisation dans la 
febrication d'un masque portant Image selon la 
revendication 8, dans iequel la couche de protec- s 
tion du masque image est pr6par4e k partir d'un 
compost choisi dans Tensentble comprenant le 
poly(aloool vinylique). les d6iiv6s du poly(alcool 
vinylique). le pdyvinylkxityral. r^thylcellulose. rac6- 
tate de cellulose et le nitrate de cellulose, et T^pals- io 
seur de la couche de protection du masque image 

est comprise entre 1 et 30 |im. 

12. Film stratifi6 photosensible. pour utilisation dans la 
fabrication d*un masque portant image selon la is 
revendication 8. dans Iequel la couche de protec- 
tion du masque image est pr^r^e k partir d'un 
mat6riau d'rff^ent de celui de la feuille support et 
est obtenue k partir d*un compost choisi dans 
rensemWe comprenant le poly(chlorure de vinyle). 20 
!e polystyrene et le polyamide. et T^aisseur de la 
couche de protection du masque image est com- 
prise entre 1 et 30 |im. 
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